Food can do far more than filling humans' stomach: they can promote and protect our health. Some food contains bioactive components that are beneficial to health and are able to reduce risks of chronic diseases. These foods are known as "functional foods". The interest in functional foods has increased in developed economies as people look for safer way to improve general health and living. Not much is known about acceptance of functional foods among Malaysian consumers. The aim of this paper is to review the definition and regulatory bodies governing functional food across different countries. This will be followed by an overview of the functional food growth potential in Malaysia and a discussion on factors that might influence the purchase of functional food.
Previous studies on functional food are mostly from developed countries and differences exist between the Western and Asian consumers. The aim of this paper is to provide a clear view of functional food and its concept and how it is perceived in other countries as well as in Malaysia. The objective of this paper is to review the definition and regulatory bodies governing functional food across countries. This will be followed by an overview of the functional food growth potential in Malaysia and a discussion on factors that might influence the purchase of functional food.
Definitions of Functional Food
The term "functional food" started in Japan during the eighties, for food products fortified with special ingredients that provide physiological benefits. Later, the concept of functional food was accepted in countries such as the US, Canada, Europe as well as other parts of the world. There is no unitary accepted definition of functional foods globally, although several definitions have been proposed (Tee, 2007; Alzamora, et al., 2005) . The term "functional food" varies across countries. National authorities, academicians and food industry specialists generally understood functional foods to contain bioactive components or fortified with nutrients to provide health benefits beyond basic nutrients, similar in appearance to conventional food and intended to be consumed as part of daily diet (Tee, 2007; Bech-Larsen & Grunert, 2003) . The definitions of functional food have been compiled in accordance to countries and national authorities and are shown in Appendix 1.
Most countries describe functional foods to contain bioactive components and ingredients that provide additional health benefits beyond basic requirements and capable of reducing certain diseases. The appearance of functional foods may be in the form of natural food or conventional food and consumed as part of daily diets. According to Siro´ et al., 2008 , functional food is considered a concept by the European legislation instead a specific food category. Australia and New Zealand authorities categorised functional food as novel food.
As to date, no country in the world currently uses the term "functional food" in its regulation (Tee, 2007) . Furthermore, FAO/WHO Codex Alimentarius System does not provide clear guidelines or specifications for functional foods (CODEX Alimentarius, 2011) . Due to its ambiguous nature, functional foods are rigorously accessed by national authorities. The regulatory bodies developing policies and governing regulations for foods in various countries are listed in Table 1 . 
Overview of Regulatory Environment in Asia and Malaysia
Currently, official definition and specific regulations are unavailable for functional food products in Malaysia, Singapore, Thailand, Indonesia, Myanmar or Vietnam (Tee, 2007) . Functional foods in these countries are usually regulated under conventional foods category, distinct from nutraceuticals regulations. For South Korea and Philippines, "functional food" includes dietary supplements (Tee, 2007) . Countries such as Japan, China, South Korea and Taiwan have developed national regulations for functional foods or health promoting products. Food products that claim health functions must be reviewed by authority and registered in the strictest adherence prior to their release into the market. In Japan, functional foods are regulated under the "Food for Specified Health Uses" or FOSHU system, China by the Ministry of Health, South Korea by the Korean Food and Drug Administration (Kim et al., 2006) , and Taiwan under the Health Food Control Act 1999 (Tee, 2007) .
In Malaysia, all food, drinks and food ingredients imported or manufactured locally are required to comply with the Malaysian food regulation (Stanton et al., 2011 
Regulations Covering Functional Foods and Drinks in Malaysia
In Malaysia, there is no official definition for functional foods (Stanton et al., 2011; Tee, 2007; Arshad, 2002) . According to the Drug Control Authority, the product is considered a food product if it contains 80% or more food ingredients either single or in combination, with equal to or less than 20% of biologically active ingredients of natural products with pharmacological and/or therapeutic properties.
Due to the complex nature of nutraceuticals and its links to medicines, nutraceutical products can be defined as either food or drugs, depending on its nature, characteristics and effects on consumers (Stanton et al., 2011) . As a result, functional foods can be considered nutraceutical products in Malaysia due to its ambiguous nature. Thus, the Committee for the Classification of Food-Drug Interface Products provides official guidelines to determine whether a product is a food or a drug (National Pharmaceutical Control Bureau, 2012) . The guidelines are complex and detailed, and the important ones are extracted to distinguish between a nutraceutical and functional food product (Ministry of Health, 2012).
They are as follow:
1) The product is regarded as food products if a product contains 80% or more of food ingredients, either single or in combination, and with equal to or less than 20% of biologically active ingredients of natural products with pharmacological and/or therapeutic properties, and has to be regulated by Food Safety and Quality Division (FSQD). Eg many types of functional foods.
2) If a product contains less than 80% of food-based ingredients and more than 20% of the active ingredients, such product should be regulated by National Pharmaceutical Control Bureau (NPCB). Notwithstanding this general rules, for products containing specific ingredients which possess high potencies, even if they contain less than 20% active ingredients, they shall be reviewed by the Committee and may be regulated by NPCB as a form of drug (National Pharmaceutical Control Bureau, 2012) .
When uncertainty arises about the effectiveness and safety of a product, NPCB would be the preferred authority to regulate. If a product is more than 80% food-based, and contains active ingredients that exceed the amount permitted in the Food Regulations 1985, the manufacturer shall be advised to reduce the amount of functional ingredients and to be regulated by FSQD (Ministry of Health, 2012; Stanton et al., 2011) .
Types of Functional Foods
The key types of functional foods are fortified, enriched, altered and enhanced products (Siro´ et al., 2008) and are listed in Table 2 . Early developments of functional foods were those fortified with vitamins and/or minerals such as vitamin E, vitamin C, folic acid, zinc, iron and calcium (Sloan, 2000) . At later stage, foods were fortified with macronutrients such as soluble fibre and omega-3 fatty acid to promote food health or to prevent diseases such as cancers (Sloan, 2002 There are many components in food that are believed to provide health benefits. Some main group of functional ingredients include carotenoids, lypopene, dietary fibres, flavonoids, and probiotics. The popular components are listed in Table 3 . 
The Market of Functional Foods
Functional food products are non-homogeneous food category; it is expanded to all segments of the food and drink market (Siro´ et al., 2008) . Functional foods are predominantly found in the dairy, confectionery, soft drinks, bakery and baby food market (Menrad, 2003) . The markets for functional food are very large and growing steadily worldwide, intensely competitive and many new products are launched continuously. From a report entitled "Consumer Trends: Functional Foods" released by Agri-Food Trade Service in 2009, researchers state the annual growth rate for functional foods are about 8% to 14%, but the exact size is difficult to measure, and the global market size is estimated from USD7 billion to USD167 billion.
The functional food industry is resource-intensive, in terms of financial and time requirement for basic research, technology development and commercialization, including obtaining product approvals, and marketing strategy (Hobbs, 2002) and is often shifted by economic conditions. Many health-promoting ingredients are still being tested for long-term effects or facing discrepancies to scientific opinions (Agri-Food Trade Service, 2009 Vol. 9, No. 1; 2013 Due to the attractiveness of functional foods, this industry is highly concentrated and dominated by large companies. It is often perceived by stakeholders that functional foods could improve margins, provide untapped market and attract customer loyalty. However, it is also generally characterised by high rate of failure for new products, often due to insufficient market research, and consumers' complexity and market conditions. The challenges facing functional foods are the development, marketing and consumers. These are high cost of marketing which often exceed product development costs, low consumer awareness of health effects and knowledge of newly developed functional ingredients, and regulatory barriers (Menrad, 2003) .
Consumer surveys and other market studies in the US and Europe indicate the general success factors for marketing of conventional foods are valid for functional foods (Bech-Larsen & Grunert, 2003; Poulsen, 1999; Childs & Poryzees, 1997) . These factors are tasty products, convenience, product variety and different packaging volumes. Menrad (2003) also cites that functional ingredients are regarded as added value, but do not determines the choice of products by itself, thus the base-product for functional foods should convey healthy image and avoid medical or clinical perspective. Although functional foods possess unique nutritional characteristics and health benefits, functional foods still compete with conventional foods for market share and shelf space in retails (Hobbs, 2002) .
Market Size, Structure and Development Trends in Malaysia
The general food and beverage market in Malaysia is estimated at RM30 billion (Stanton et al., 2011) . Due to lack of information available for functional foods in Malaysia, it can be assumed that Malaysia has an attractive functional food and beverage niche from its large food and beverage market. Trade sources estimated functional foods consist about 40 per cent of total processed and retail packed food and drinks markets (Stanton et al., 2011) .
The significant segments include infant and other milk formulas, dairy-based drinks, energy drinks, sport drinks, fruit juices, drinks with Asian herbs, cereals, energy bars, biscuits, baked products, and eggs with Omega-3. These segments are mainly local produced functional products, imported ASEAN-content products, mostly from Thailand or small percentage from the developed countries such as Australia, USA or Europe (Stanton et al., 2011) . Imports from developed countries are very small and can only be found in exclusive retailers because of its expensive prices. As functional products are highly diversified, market segments are very fragmented which makes it difficult to estimate the overall market size from market observations or trade estimates (Stanton et al., 2011) .
Functional foods and drinks surface in the local market during 1990s when local producers and ASEAN-based multinational food companies competed to introduce new product lines to create new niches, capitalising on the emerging health trends at that time and market expansion (Stanton, Emms & Sia, 2011) . These companies include Nestlé, Danone, Unilever, Kellogg, and Quaker Oats. Today, healthy living is an increasingly important part of the food market and food marketing (Niva & Makela, 2005) . Table 4 lists some of commercial products available in the local markets. Note: Information compiled through market observations from local hypermarkets and manufacturers' corporate websites.
Demand for Functional Food in Malaysia
According to Stanton et al. (2011) , Malaysians tends to consume less processed food products than consumers of developed countries. An increasing trend towards consumption of processed foods is seen among young consumer group age below 40 years who seek convenience. These consumers are better educated, informed and receptive towards new products compared to older consumers. Furthermore, Stanton et al. (2011) also reveals in their findings that Malaysian consumers generally prefer the fortified version to regular product, if a choice was given, but only on the condition that the price difference between the products is not apparent and similar in quality. It is further revealed most Malaysian consumers are usually not aware they are purchasing functional foods, as functional foods are not labelled as "functional". Most functional products are not well differentiated and usually marketed as conventional foods and part of the wider marketing, advertising and market segmentation of manufacturers. Local functional products or imported ones are commonly distributed via retail channels. The distribution of functional food products uses similar strategy as conventional products. Table 5 lists the main retailers in Malaysia. The Store (local supermarket)
Influencing Factors of Purchase Decisions
Studies revealed that consumers in developed countries make purchase decision based on health reasons, are interested in healthy foods, and / or believe that foods can have health-promoting features (Niva & Mäkelä, 2005) . Quantitative research usually focus on attitudes towards specific products or product types, and aim to find out if type of products, tastes, added ingredients, health claims or any combinations of these would most appeal to consumers (Bech-Larsen & Grunert, 2003; Urala & Lähteenmäki, 2003) . These studies indicated factors that could influence product acceptance includes price, healthiness, convenience, processing form and promised health effects (Niva & Mäkelä, 2005) .
Urala (2005) cites the most important criteria of functional foods' acceptance are perceived functional product characteristics such as naturalness and overall quality image. Concerns on the naturalness of functional foods often arise because the development of functional foods usually demands modern technology due to addition, removal or modification of ingredients (Urala, 2005) . Consumers' reactions on the use of modern technology have also been studied. Jonas and Beckmann (1998) reveals that Danish respondents have negative opinions towards the fortification and modification of foods, and perceive such foods to be unnatural and impure; but further cites that the perceived naturalness of a functional food can vary across cultures.
Studies on health claims have shown there are tendency of consumers being distrustful to manufacturers' claims (West et al., 2002) . According to Urala and Lähteenmäki (2007) , safety of functional foods and consumers' www.ccsenet.org/ass Asian Social Science Vol. 9, No. 1; 2013 204 suspicious attitude towards possible harmful effect of functional foods affects consumers' confidence in functional food, but the study also reveal mistrust may not affect personal behaviour, and consumers seem to be aware consuming functional foods may have risks and do not affect the willingness to use functional foods. Therefore, consumers' perception on functional food attributes is vital (Krystallis et al., 2008) and important indicator towards acceptance of the product.
The type of health-related information and the degree of trust in this information play an important role in acceptance of functional foods (Krystallis et al., 2008) . According to Tuorila and Cardello (2002) , information on health benefits of a food can increase the likelihood of its consumption. Consumers' knowledge also significantly influences the confidence in functional foods and eventually buying the product (Krystallis et al., 2008) . Attitudes towards functional foods have been widely researched. It is found that belief in health effects or perceived benefits of functional foods is most crucial factor to purchase intention (Verbeke, 2005; Urala & Lähteenmäki, 2004) .
When comparing consumers across countries, Krutulyte et al. (2010) cites Americans and Japanese are accepting functional foods and consume as part of daily diets; Europeans are more critical when it comes to functional food consumptions; Danish consumers are sceptical towards functional foods. Finns seems to have a relatively trusting position on functional foods (Niva & Mäkelä, 2005) . In addition, attitudes to functional foods seem to be driven by a few factors: taste, healthiness, pleasure, security and familiarity (Urala & Lähteenmäki, 2003) . Urala (2005) cites important motive for consumption of functional foods is the personal motivation to engage in health preservation behaviour and the degree of consumer perception of functional foods. A study by van Kleef, van Trijp, and Luning (2005) reveals the relation between the consumer's health condition and a product's health claim could influence purchase intention. Further supported by Verbeke (2005) if there is an ailing family member presents or encounters a specific health problem, it will influence the acceptance of functional foods positively. However, Niva & Mäkelä (2005) and Krystallis et al. (2008) cite that consumer health issues do not necessarily support the consumption functional foods, and the analyses of the relationship between health factors and the acceptance of functional foods are hard to find. Therefore, reasons behind the purchasing intention were different for different functional products (Urala & Lähteenmäki, 2004 , 2007 .
Socio-demographics attributes such as age, gender and education are important factors that influence purchase intention (Krystallis et al., 2008) . Many literature showed that female consumers are promising target group for functional foods than males because they display more interest in healthy food consumption and health in general (Bogue & Ryan, 2000; Urala, 2005) . Urala (2005) cites that consumer demographics characteristics are only partially correlated with the acceptance of functional foods. Verbeke (2005) further supported that consumer attitudes towards functional foods do not depend on their socio-demographics characteristics. It was found that consumers with the least education were more concerned and demanded stricter regulation on functional foods than those of higher education (Niva & Mäkelä, 2005) . Generally functional foods users are often more educated (Anttolainen, et al., 2001; de Jong, et al., 2003) .
Conclusion
The study has gathered comprehensive information on functional foods, definitions of functional foods across different countries, as well as laws and regulatory bodies. The efforts aim to provide a clear view of functional food and its concept, and how it is perceived in other countries in comparison to Malaysia. The study has illustrated local consumers' pattern of frequently purchased processed foods and functional foods while providing insights into consumers' intention of consuming functional foods.
Previous studies of functional foods came mostly from developed countries such as Denmark, Finland, USA, etc. Difference exists between Western and Asian consumers. The consumption of functional foods is relative to individual's knowledge and attitude in health-related issues. Due to limited consumers' knowledge and awareness of functional ingredients and its health effects, the needs for accurate information and communication activities exist. In this area, marketers should provide honest and scientifically proven information and beneficial effects of functional foods. It is the government's role to provide reliable source of information to the public. The regulatory authorities should administer functional foods with highest integrity due to its ambiguous nature.
